ABSTRACT: The paper reports on levels of heavy metals in some organisms from the eastern Adriatic coast and polluted areas near a big urban centre (Split area). Surprisingly high Hg and MeHg concentrations were found in sea bream (Pagellus erythrinus) and striped mullet (MuBus barbatus) from the south-eastern part of the Adriatic. The reason for the high levels are probably geochemical anomalies. Studies of total and organic mercury content in bivalves have also shown that the gills and hepatopancreas had high levels of accumulated mercury. Our results have shown that fish contain significantly higher concentrations of MeHg than mussel. High concentrations of these elements in fish may be a consequence of the methylation process in the visceral organs.
INTRODUCTION
Intensive population expansion along the coast of the Adriatic Sea (particularly during summer) and a rapid development of industry and technology results in an increase of production of waste which unfortunately is in the end discharged into the sea. Even though initially the sea seemed to be capable of indefinately receiving waste disposal, persistent discharges into the sea have generated considerable concern for the continuance of normal functions of those coastal areas which have undergone serious damage due to increasing pollution.
Long term studies of metals (Hg, As, Se, Cu, Cd, Sb and Zn) in seawater, sediments and some marine organisms in the coastal area of the middle and southern Adriatic have shown that areas in the vicinity of industrial centres are the most affected since industry is the principal source of pollution by these microelements (Stegnar et al.. 1981 : Vukadin. 1980 ). In our studies, special attention was given to the investigations of Kagtela Bay, coastal area of the town of Split (Fig. 1) , where many industrial and municipal effluents (still untreated) are discharged into the sea. Kagtela Bay is one of the most threatened areas along the eastern Adriatic coast.
MATERIALS AND METHODS
The paper presents data on some metals (Hg, MeHg, As, Se, Cu, Cd. Sb and Zn) in marine organisms (Table 1) Fig. 2 ; Zvonari~ et al., 1988) .
Mussel (IVlytilus galloprovincialis) samples were collected from two stations in Ka[tela Bay [see Fig. 1 ): -very close to chlor-alkali plant (CAP) (mussels live on concrete piles and are permanently underwater); -the island Ciovo a relatively uncontaminated area (the mussels hve on rock in the intertidal zone). The tissues of mussels (10-20 specimens) were used as a composite sample for analyses. The entire edible parts and various organs (gills, mantle, muscle and visceral organs) of mussel were prepared in the same manner.
Fish samples were identified and length (L) and weight (W) were determined for all specimens. Only the muscle tissue was analysed.
Total mercury was determined by neutron activation analyses (NAA) and cold vapour atomic absorption spectrometry (CV AAS).
Other elements were determined using a double beam AAS. applying a flameless (Zvonari~ et al,, 1988) r qO spectrometry. The methods for Hg, MeHg and other element determinations were tested by using standard reference materials (NBS SRM 1566, oyster tissue; NBS SRM 1572, leaves; NBS SRM 1577A, liver).
Samples were prepared and digested with HNO3, according to the method recommended by UNEP/FAO/IAEA/IOC (Anonymous, 1984) . The results are expressed on a fresh weight basis (FW).
RESULTS AND DISCUSSION
Concentration levels of Hg, Se, As, Cu, Sb and Zn in three fish species studied (striped mullet, hake and sea bream) are presented in Table 1 . Results are expressed as mean concentrations. Although there are not many data available for marine organisms, similar values may be found in the Mediterranean (MAP/UNEP Report).
The values found for Hg, As and Sb in Ka~tela Bay are somewhat higher than for organisms collected from the open sea station (Vis Island). The values found here do not exceed the tolerance levels for human consumption recommended by WHO (World Health Organisation, 1973) for fillets. Table 2 shows the range of total mercury and methyl mercury with a percentage of methylation in the same fish species caught from the open Adriatic Sea and in Ka~tela Bay. The probable reason for such high contents of mercury in mentioned species could be a consequence of higher background mercury concentration in the southern part of the Adriatic (natural mercury anomaly) or terrestrial influence from the coast, due to a high percentage of methylation for most of the species analysed (Zvonari~ et al., 1988) . The highest mercury levels and MeFtg levels were found in sea bream, and the lowest in hake. This may be due to the behaviour of this fish (P. erythrinus) which is a demersal fish feeding mainly on benthic organisms.
The rate of bioaccumulation of Hg in an organism depends not only on the presence of the pollutant, but also on a whole range of biological (age and physiological condition) and environmental factors (temperature, salinity, primary production) (Bryan. 1979; Mikac & Picer. 1985) .
Significant differences of mercury and methylmercury concentrations were found between sampling locations. Levels of Hg and MeHg increase towards the southern part of the Adriatic. The values in the south-eastern part are much higher even than in the mercury-polluted area of Ka[tela Bay (Table 2 ). This was an unexpected finding, and these higher concentrations can be attributed to natural sedimentological processes, and submarine springs carrying mafic constituents of igneous and limestone rocks [Paul & Meischner, 1976: Horvat et al., 19891 . The percentage of MeHg is about 95 %, with insignificant differences between species.
Concentrations of total and organic (methyl -dimethyl) mercury, arsenic, cadmium, copper, antimony and zinc in the whole body and internal organs of the mussel Mytilus galloprovincialis are presented in Table 3 .
The results obtained so far have shown highly increased Hg and MeHg concentrations in the organs of the animals from the area constantly affected by mercury from chlor-alkah plant (CAP), compared to the values from the vicinity of Ciovo island (Fig. 1) . Among the isolated organs, the gills contained the highest amount of mercury and zinc in animals from the polluted area of Ka[tela Bay, while in the animals collected in a relatively clean area, the highest Most of the maximum values of Hg were observed in spring (June). We were unable to confirm the statistical significance of organic mercury (MeHg) in the whole body and internal organs of the mussels from the bay (Martin[i4, 1981; Vukadin et al., 1984) .
Reduced metal values in winter are presumably due to the fact that Mytilus galloprovincialis spawn in the middle Adriatic in winter when they lose up to one third of their weight {~imunoviG personal comm.). 
